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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink sending-out method characterized by making the force of following the left-hand 
rule of Fleming by using conductive ink and passing the current of a perpendicular direction in the 
aforementioned ink to the sense of a magnetic field while arranging the path of a printer head or ink 
all over a magnetic field act on the aforementioned ink, and sending out the aforementioned ink. 
[Claim 2] The ink sending-out method according to claim 1 characterized by using the conductive 
ink which added the material of a nonelectrolyte in order to raise the conductivity of the 
aforementioned ink. 

[Claim 3] The ink sending-out method according to claim 2 characterized by using a carbon particle, 
a carbon fiber, or a carbon nanotube as a material of the aforementioned nonelectrolyte. 
[Claim 4] While establishing a magnetic field generating means to make the path of a printer head or 
ink generate a magnetic field The electrode of the couple by which opposite arrangement was 
mutually carried out in the perpendicular direction to the sense of the magnetic field generated with 
the aforementioned magnetic field generating means is arranged in the nozzle for ink injection. The 
ink jet printer characterized by sending out the aforementioned ink from the aforementioned nozzle 
for ink injection, and printing it by passing current through the electrode of the aforementioned 
couple in the ink in the aforementioned nozzle for ink injection on which the aforementioned 
magnetic field acts. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the ink jet printer which 

enforces the ink sending-out method in an ink jet printer, and its method. 

[0002] 

[Description of the Prior Art] The method used more widely as the ink sending-out method in an ink 
jet printer than before The method which sends out ink with the pump which operates mechanically 
using electric field or a magnetic field, and Bubble Jet which extrudes ink with the vapor pressure 
produced by heating of ink (as shown in drawing 4 ) The method which generates a foam 12 and 
makes the ink 13 in a nozzle 10 fly, the method to which the drop of ink is electrified in electric field 
and a drop is moved by the Coulomb force are in a nozzle 10 at the heater (resistance) 1 1 formed in 
the nozzle 1 0. 
[0003] 

[Problem(s) to be Solved by the Invention] If it is in such a conventional method, it does not move 
actively but mechanical movement is made by a certain method, and in any case, ink is sent out and 
it is made for ink to print it by it. Although it is necessary to perform the on-off change of an ink 
knockout at high speed in order to gather the speed of printing, there is a limitation in improvement 
in the speed of mechanical operation like before. Moreover, although it is desirable to control the 
volume of the ink per dot by the dynamic range 16 times (4096 colors) more correctly [ it is 
desirable and ] than 32 times (3200 colors) in order to control the shade and color of printing, in 
mechanical operation, the actual condition is that it is difficult to carry out adjustable [ of the 
volume ] correctly greatly. 

[0004] this invention is made in view of such a trouble, and the purpose can perform the on-off 
change of an ink knockout at high speed, and is to offer the ink sending-out method and ink jet 
printer which can control correctly the amount of the ink moreover sent out to per dot [ the latus 
range ]. 
[0005] 

[Means for Solving the Problem] While arranging the path of a printer head or ink all over a 
magnetic field, the force of following the left-hand rule of Fleming is made to act on the 
aforementioned ink, and it is made to send out the aforementioned ink by the ink sending-out method 
concerning this invention by using conductive ink and passing the current of a perpendicular 
direction in the aforementioned ink to the sense of a magnetic field, in order to attain the above- 
mentioned purpose. Moreover, in order to raise the conductivity of the aforementioned ink, it is 
made to use the conductive ink which added the material of a nonelectrolyte by the ink sending-out 
method concerning this invention. Moreover, it is made to use a carbon particle, a carbon fiber, or a 
carbon nanotube as a material of the aforementioned nonelectrolyte by the ink sending-out method 
concerning this invention, moreover, in the ink jet printer concerning this invention While 
establishing a magnetic field generating means to make the path of a printer head or ink generate a 
magnetic field The electrode of the couple by which opposite arrangement was mutually carried out 
in the perpendicular direction to the sense of the magnetic field generated with the aforementioned 
magnetic field generating means is arranged in the nozzle for ink injection. The aforementioned ink 
is sent out from the aforementioned nozzle for ink injection, and it is made to print it by passing 



^; ^ 8/28/2003 



current through the e.ectrode of the aforementioned couple in *e ink in the aforementioned nozzie 
for ink injection on which the aforementioned magnetic field acts. 

[Embodiments of the Invention] Hereafter, this invention sticks like 1 operative condition, and it 
explains with reference to drawmgj - ttaongl • h irfc s e ndin g.out 

[0007] aawmgl shows ^iKilK sto^nductive ink in mis drawing, 

"TwTs d cl" «i ink tank 2, and 4 are printer heads which 

make the ink supplied ion. "^/'^f^ _ fl,e conductive ink which a grade 
[0008] the pnnter marketed in this example - service ' . , , of ^ material „f a 

and the electrodes 7a and 7b of the couple prepared m the PfiPj*™ 1 when ir each 

injection, respectively, as shown in ftgraU tmd te« 5^—^, First, 

o^ot^^^ 

! " * P Tc"to dtieS'u -jS»12=^5SriS ^direction 

S.5S£i"32S StfK ~ -the magnetic 
Md i££ tonozz^fs taS Ejection which is the path of the printer head 4 or mk was formed 
2£^£S4>« 6^ of a couple, and 6b. Since current (current whtch flows m *e 
direction which interseSs perpendicularly with line of magnetic 
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nozzle 5. Moreover, when the voltage between electrode 7a of a couple and 7b was changed in 0.02- 
10 V, the amount of the ink which blows off from the aforementioned nozzle 5 changed continuously 
in a 20 times as many range as this. 

[0013] According to the ink jet printer 1 of such composition, the ink according to the current passed 
in ink can be sent out. Since a mechanical pump is not minded, the ink sent out answers quickly 
change of the current passed in ink, and the high-speed on-off change of it is attained. Moreover, 
according to current value, use of the large range also of the amount of ink taken out to per dot is 
attained. 

[0014] Although attached and stated to the operation form of this invention, this invention is not 
limited to this operation form, and various kinds of deformation and change are possible for it based 
on the technical thought of this invention. For example, although permanent magnets 6a and 6b were 
used as a magnetic field generating means with the operation form as stated above, it replaces with 
this and an electromagnet etc. is usable. Moreover, this invention can turn a flow rate on and off at 
high speed, can change volume at high speed, or can be widely applied to the pump which reverses 
the direction of a liquid flow at high speed. 
[0015] 

[Effect of the Invention] As explained above, the ink sending-out method and ink jet printer 
concerning this invention By using conductive ink and passing the current of a perpendicular 
direction in the aforementioned ink to the sense of a magnetic field, while arranging the path of a 
printer head or ink all over a magnetic field Since it is also making the force of following the left- 
hand rule of Fleming act on the aforementioned ink, and having sent out the aforementioned ink, the 
ink according to the current passed in ink can be sent out and printed. And since a mechanical pump 
is not minded, according to current value, the large range also of the amount of the ink which 
answers change of current quickly, and the high-speed on-off change of is attained, and is taken out 
to per dot becomes possible. 

[0016] Moreover, since according to this invention the conductive ink which added the material of a 
nonelectrolyte is used and the carbon particle, the carbon fiber, or the carbon nanotube was used 
preferably as a material of a nonelectrolyte in order to raise the conductivity of ink, current can be 
passed good in ink and it becomes possible to give effectively the force based on the left-hand rule of 
Fleming as injection force of ink. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] The method used more widely as the ink sending-out method in an ink 
jet printer than before The method which sends out ink with the pump which operates mechanically 
using electric field or a magnetic field, and Bubble Jet which extrudes ink with the vapor pressure 
produced by heating of ink (as shown in drawing 4 ) The method which generates a foam 12 and 
makes the ink 1 3 in a nozzle 1 0 fly, the method to which the drop of ink is electrified in electric field 
and a drop is moved by the Coulomb force are in a nozzle 1 0 at the heater (resistance) 1 1 formed in 
the nozzle 10. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the plan showing the composition of the ink jet printer which enforces the ink 
sending-out method concerning this invention. 

[Drawing 2] It is the front view of the printer head of an above-mentioned ink jet printer. 
[Drawing 3] It is explanatory drawing showing the left-hand rule of Fleming. 
[Drawing 4] It is the ** type view showing the ink jet printer of the conventional bubble jet formula. 
[Description of Notations] 

1 Ink Jet Printer 

2 Ink Tank 

3 Ink Supply Pipe 

4 Printer Head 

5 Nozzle for Ink Injection 
6a, 6b Permanent magnet 
7a, 7b Electrode 
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(54) INK FEEDING METHOD AND INK JET PRINTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To feed an ink depending on 
a current being fed through the ink at the time of 
printing by arranging a printer head or an ink passage in 
a magnetic field and feeding a current through a 
conductive ink in the direction perpendicular to the 
orientation of the magnetic field. 
SOLUTION: The ink jet printer 1 comprises a printer 
head 4 or an ink passage, i.e., an ink jet nozzle 5, 
arranged in a magnetic field formed between a pair of 
permanent magnets 6a, 6b. When a current is fed 
through a conductive ink in the Inkjet nozzle 5 through a 
pair of electrodes 7a, 7b, a force is generated in the 
direction for jetting ink according to the Fleming's rule 
and the ink is jetted from the nozzle 5 for printing. Since 
a mechanical pump is not employed, the ink being jetted 
responds quickly to the variation of current flowing 
through the ink thus realizing high speed switching. 
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